Augmentation of fear extinction by D-cycloserine is blocked by proteasome inhibitors.
D-Cycloserine (DCS) has been shown to facilitate extinction of conditioned fear in rats and to improve fear reduction of social phobia and fear of heights in human studies. Here, we investigate the mechanism of DCS effect by measuring internalized GluR1 and GluR2 using cell-surface biotinylation techniques. DCS selectively increased NMDA receptor-mediated synaptic response without affecting AMPA receptor-mediated synaptic response. Low-frequency stimulation (LFS) when applied in the presence of DCS induced GluR1 and GluR2 internalization in the amygdala slices. Proteasome inhibitors block DCS facilitation of LFS-induced depotentiation and a reduction in surface levels of GluR1 and GluR2. Furthermore, DCS in combination with LFS reduced cellular levels of PSD-95 and synapse-associated protein 97 (SAP97), which were also blocked by proteasome inhibitors. In the in vivo experiments, DCS-induced reduction of fear-potentiated startle and reversal of conditioning-induced increase in surface expression of GluR1 were blocked by proteasome inhibitors. DCS-treated rats fail to exhibit reinstatement after US-alone presentations. These results suggest that DCS facilitates receptor internalization in the presence of extinction training, resulting in augmented reduction of startle potentiation.